For linear systems with delays, we define a new class of Lyapunov-like functionals that may be used to prove stability. We also show how we may design a stabilizing (delayed) state feedback for delay systems using these functionals and convex optimization techniques.
Introduction
We consider linear systems with delays, described by the state equation where the state z ( t ) E R", the input u ( t ) E RP, and 0 < TI < r2 < e -. < T , are tlie delays in the system. We assume that the full state of the system is available with a delay T > 0. Our objective is to design a constant, delayed state feedback u ( t ) = -Kz(t -T ) that stabilizes the system. We remark that proving stability of system (1) (with u ( t ) = 0) is in itself a hard problem. Our approach towards designing K combines a Lyapunov-like method with some recent advances in convex optimization.
Note that (1) is not a finite dimensional system, and therefore Lyapunov function& rather than the more conventional Lyapunov functions are needed. In $2, we will describe one such functional, which we will call the Modified LyapunovIhasovskii (MLK) functional. We then show how we may pose the problem of design of a stabilizing (delayed) state-feedback as a convex feasibility problem.
Stabilizing state feedback
With the delayed state feedback ~( t )
In the sequel, we assume that 0 < T < 71; the case TI 5 T may be dealt with similarly.
Motivated by tlie work of Krasovskii [4] (sec also [GI), we propose a class of functionals for system (a), which we will refer to as Modified 
